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1. Introduction

Adipose tissue is a highly active endocrine organ that plays

critical roles in energy homeostasis through secreting

bioactive molecules (adipocytokines) [1]. It interacts with

central and peripheral organs such as brain, liver and skeletal

muscles to function in many physical processes [2]. Several

adipose tissue-derived hormones, for example leptin [3], were

found to be able to improve insulin resistance, metabolic

disturbance and reduce the risk of cardiovascular disease

[1,4,5].
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Aims: Visceral adipose tissue-derived serpin (vaspin) was identified as a new adipocytokine.

Many studies reported vaspin concentrations in obese subjects and type 2 diabetes mellitus

(T2DM) patients. However, large variation in levels of vaspin seen in different studies may be

attributable to differences of sample size. The aim of this study is to establish an accurate

confidence interval of vaspin levels in obese subjects and T2DM patients using a large-scale

meta-analysis.

Methods: Publications of the association between vaspin and obesity and T2DM in the

databases of Medline, PubMed and EMBase were collected. The keywords included ‘‘vaspin’’

and ‘‘visceral adipose tissue-derived serpin’’. Review manager 5.0 was used to process the

data.

Results: For the analysis of obesity, 6 studies with 1826 participants were included in our

meta-analysis; the level of vaspin was 0.52 ng/ml [95% confidence interval (CI)](0.10–0.93,

P = 0.02) higher in obese subjects than that in non-obese healthy controls. Eleven studies

with 1570 patients were included for the analysis of T2DM; the level of vaspin was 0.36 ng/ml

[95%CI] (0.23–0.49, P < 0.00001) higher compared with that in healthy controls.

Conclusions: Significantly higher levels of serum vaspin were observed in obese subjects and

T2DM patients.
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Previously, Hida et al. [6] demonstrated that visceral adipose

tissue-derived serpin (vaspin), known as a new adipocytokine,

was secreted from visceral adipose tissue. In an animal model of

abdominal obesity with T2DM, it was shown to sensitize insulin

that targeted on white adipose tissues in obese rats. They also

found the expression of vaspin was tissue-specific that the

highest level was observed in white adipose tissues. Noticeably,

its tissue serum levels showed an increase trend with

prediabetic stage, but decreased in diabetes upgrade develop-

ment along with a sharp body weight loss. In addition, the study

showed that further administration of vaspin could help to

improve glucose tolerance and insulin sensitivity of obese mice

[6]. Convincing evidence indicated that vaspin may also

ameliorate atherosclerosis by protecting against the damage

of vascular endothelial cells through the mediation of PI-3

kinase/Akt pathway [7].

Recently, Youn et al. [8] investigated the relationship

between circulating vaspin and obesity related factors (i.e.,

BMI and insulin sensitivity). Strong correlations were found

for circulating vaspin and BMI and insulin sensitivity.

Moreover, the study showed that vaspin levels were increased

dramatically after 4 weeks’ physical training. Derosa et al. [9]

and Cho et al. [10] reported higher serum vaspin levels in obese

subjects compared with those were lean or having normal

weight. However, the result could not be replicated by Jeong

et al. [11]. The association was inconclusive for T2DM patients

as well. Teshigawara et al. [12] declared that vaspin levels in

T2DM patients were significantly higher than levels in healthy

controls. A similar result was observed by Zhang et al. [13], but

not all [8,14–16].

Therefore, meta-analysis is needed to evaluate the asso-

ciations between levels of vaspin and obesity and T2DM.

2. Methods

2.1. Study selection

We searched several databases (Medline, PubMed and

EMBase) to obtain published articles that are relevant to

our study through January, 2014. We used ‘vaspin’ or ‘visceral

adipose tissue-derived serpin’ as keywords to search for

articles relevant to obesity and T2DM. In addition, we also

examined references of received articles. Studies that meet

all the following criteria will be included in meta-analysis: (1)

the study investigated the association between vaspin and

obesity or T2DM and (2) cross-sectional study or case control

study of the diseases; (3) at least two groups (obese or diabetic

group vs. control group) involved in a single study and (4) the

controls in both groups were checked for their eligibility

[normal BMI (<30 kg/m2) for analysis of obesity; normal

glucose tolerance as fasting blood glucose < 6.1 mmol/l and

2 h-postload blood glucose < 7.8 mmol/l for analysis of

T2DM]. Exclusion criteria were: (1) review articles, letters

and meeting abstracts and (2) studies regarding children,

adolescents or pregnant women. A flow chart of the searching

Potentially relevant articles identified 
and screened for retrieval (n=172)

142 articles excluded 

based on the title and 

abstracts 

11 studies on 
T2DM

6 studies on 
obesity

Studies of obesity 
retrieved for more 
detailed evaluation 
(n=14)

Studies of diabetes 
retrieved for more 
detailed evaluation 
(n=16 )

Studies excluded, with no 
control group (n=4), obese 
children or morbidly 
obesity (n=4)

Studies excluded, with no 
control group (n=4), 
FDRs of diabetic patients 
(n=1)

Fig. 1 – Flow chart of current study.
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